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FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards on 23 March 1990, after the draft finalized by the Pesticides Sectional Committee had been approved by the Food and Agriculture Division Council. Atrazine, technical is employed in the preparation of herbicidal formulations.

Atrazine is the accepted name by the International Organization for Standardization ( IS0 > for The empirical, formula, the structural Z-Chloro-4-ethylamino-6-isopropyl amino-l, 3, 5-triazine. formula, and the molecular mass of atrazine are given below:
Empirical Formula Structural Formula Molecular Mass

C,,H1&1N5

215'7

CI

NHCHj-CH2-NH
STRUCTURAL FORMULA
In the preparation restrictions
Insecticides Act, 1968

of this standard, due consideration and the Rules framed thereunder. imposed under these, wherever applicable.

has been given to the provisions of the However, this standard is subject to the of this standard is complied with, a test or analysis, shall be rounded numerical values (revised )`. The should be the same as that of the

For the purpose of deciding whether a particular requirement the final value, observed or calculated, expressing the result of off in accordance with IS 2 : 1960 `Rules for rounding off number of significant places retained in the rounded off value specified value in this standard.
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Indian Standard

ATRAZINE, TECHNICAL - SPECIFICATION
1 SCOPE Insecticides

standard and the methods atrazine, technical. 2 REFERENCES

1.1 This

prescribes the requirements of sampling and test for

to any other information as required under the Act, 1968 and the Rules framed thereunder:

2.1 The Indian Standards listed in Annex A are necessary adjuncts to this standard. 3 REQUIREMENTS
3.1 Description

4 Name of the material; b) Indication of the source 4 Date of manufacture; 4 Date of expiry; 4 Batch number; f-1 Net mass of contents;

of manufacture;

d
h)

Atrazine

content,

percent

( m/m ); and notice as requiAct, 1968 and

The material shall be in the form of a white powder, free from extraneous impurities or added modifying agents. 3.2 The material shall comply with the requirements specified in Table 1. 4 PACKING shall be packed in mild steel containers or double hessian jute bags (see IS 8115 : 1976 ) or DW tarpaulin laminated jute bag (see 8117 : 1976 ) or HDPE Woven Sacks [see% 8069 ( Part 1 ) : 1976 1. The containers shall also comply with general requirements as specified in IS 8190 (Part 1 ) : 1988. 5 MARKING
5.1 The 4.1 Material

The minimum cautionary red under the Insecticides Rules.

6 SAMPLING
6.1 Representative samples of the material be drawn as prescribed in IS 10946 : 1984.

shall

7 TESTS
7.1 Tests shall be carried out by the methods referred to in co1 4 and 5 of Table 1.

7.2 Quality

of Reagents

Unless specified otherwise, pure chemicals and distilled water (see IS 1070 : 1977 ) shall be employed in tests.
NOTE - `Pure chemicals' shall mean chemicals that do not contain impurities which affect the results ofanalysis.

indelibly

container shall bear legibly and the following information in addition
Table 1 Requirements

for Atraziae,

Technical

( Clause 3.2 )

Sl No.

Characteristic

Requirement r----

Annex of this Standard

Method ---

of Test, Ref ~_h-.--__-_--~

to

CI No. of IS 6940 :
1982

(1) i)

(2)
At;;szigz;ontent, percent by

(3) 92'0

(4)

(5)

B
C

-.-

>
ii) iii) iv) Ionic chloride content ( as~NaC1 ), percent by mass, Max Moisture content, percent by mass, Max Melting point, "C
2'0

1'0

-

4.1
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ANNEX

A

( Clause 2.1 )
LIST
IS No. 1070 : 1977

OF REFERRED
Title

INDIAN
ISNO.

STANDARDS
Title

Water for general laboratory use ( second revision ) Methods of test for pesticides and their formulations (jut revision ) High density polyethylene (HDPE ) for packing pesticides: Part 1 Woven sacks (Jirst
revision )

8115 : 1976 8117 : 1976 8190 ( Part 1 ) : 1988 10946 : 1984

Double hessian jute pesticides

bags for jute

6940 : 1982

DW tarpaulin/laminated bags for pesticides

8069 (Part

1 ) : 1981

Requirements for packing of pesticides: Part 1 Solid pesticides ( second revision ) Methods technical of sampling grade pesticides for

ANNEX

B

[ Table I, Item (i) ]
DETERMINATION B-l General OF ATRAZINE CONTENT
Solution -

B-2.2.6 Phenolbhthalein Indicator percent in 96 percent ethanol. B-2.2.7
B-2.3 Ferric Alum Indicator Solution

one

B-l.1 Atrazine content may be determined by either of the two methods, namely, alkaline hydrolysis method (see B-2) or high performance liquid chromatography ( HPLC ) method ( see B-3). In case of dispute, however; HPLC method shall be the referee method. B-2 ALKALINE B-2.1 Principle HYDROLYSIS METHOD

Procedure

In this method the chlorine atom of atrazine is converted to ionic chloride. The total ionic chloride thus formed is estimated titrimetrically by Volhard's method by back titrating the excess silver nitrate added with-standard potassium Ionic chloride present thiocyanate solution. initially is estimated and appropriate correction is made. The determined ionic chloride content after multiplying by appropriate conversion factor gives atrazine content. B-2.2 B-2.2.1
B-2.2.2

B-2.3.1 Weigh accurately about 0'5 g of the sample into a 250-ml Erlenmeyer flask hith ground glass joint. Add 50 ml of alcoholic potassium hydroxide solution and reflux gently for 30 minutes. Cool, rinse the condenser with 50 ml of distilled water. Neutralize with nitric acid using phenolphthalein, add 10 ml in excess. Add a known excess of silver nitrate solution accurately with pipette and titrate the excess against standard potassium thiocyanate solution using ferric alum indicator. B-2.3.2 Carry out blank determination with exactly same weight of the material and titrating against standard potassium thiocyanate solution to make correction for ionic chloride. B-l.4 Calculation Atrazine content, percent = by mass where VI = Volume in ml of standard potassium thiocyanate solution consumed for the sample taken for analysis; v, = Volume in ml of standard potassium thiocyanate solution consumed for blank determination; 2 .

Reagents
Ethanol Alcoholic Potussium Hydroxide Solution -

21'57 x ( Vr M

Vz) x .N

1 N, prepared by dissolving 56 g of pure potassium hydroxide in one litre of anhydrous ethanol. B-2.2.3 B-2.2.4 B-2.2.5 0'1 N.
Nitric Acid -

1 : 1
0' 1 N. Solution -

Silver Nitrate Solution Standard

Potassium ThiNyanate
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M -

Mass in g of analysis; and Normality thiocyanate

sample

taken

for

solution oxide. B-3.4.2

will contain
Preparation

10

mg/ml

of

diphenyl

N-

of standard solution.

potassium

of Standard

Atrazine Solution

B-3 HIGH PERFORMANCE LIQUID CHROMATOGRAPHY METHOD .' B-3.1 Principle

A high performance liquid chromatograph unit with a ultra-violet ( UV) detector 1s used for the determination. Using solutions containing known amounts of the standard atrazine and the internal standard, the response factor ( Rf) for atrazine in the internal standard is arrived at. A solution containing known mass of the atrazine sample and internal standard is injected subsequently. The percentage of atrazine in the by the standard sample is then computed relationship. B-3.2 B-3.2.1
(HPLC)

Weigh accurately 0'1 g of standard atrazine of known purity into a loo-ml volumetric flask. Add IO-ml Is ( B-3.4.1 ) solution and dilute upto the mark with methyl alcohol. This solution will contain 1 000 pg/g of atrazine and diphenyl oxide. B-3.4.3
Calibration

Introduce 20 ~1 of the solution ( B-3.4.2 ) to the HPL unit and from the chromatogram, calculate response factor as follows: Response where
Al = peak area of the atrazine;

factor ( Rf) -$-

x f$

Apparatus
High Performance Liquid Chromatograph

ml = concentration

in pg of diphenyl oxide;

A2 7~ peak area of diphenyl oxide; and mz = concentration B-3.5 Estimation in pg of atrazine.

Equipped with a printer-plotter-cum-integrator and ultra-violet ( UV ) detector. The suggestive HPLC operating conditions are given below. The operating conditions are likely to change with change in the HPLC equipment employed, provided standardization is done. Column CSjClS, Stainless steel 25 cm length and 4'6 mm ID UV(at254nm) Methyl 34'5 kPa 0'5 cm/min 20 pl alcohol

Detector Solvent system Solvent flow rate Pressure Chart speed Sample size B-3.3 B-3.3.1 grade. B-3.3.2 Reagents
Internal Standard

B-3.5.1 Weigh 0'5 g of atrazine sample into a loo-ml volumetric flask and make up the volume with methyl alcohol. Add with a pipette lo-ml of the solution into a 50-ml volumetric flask. Then add with pipette 5-ml of `Is' solution in the same flask. Mix well. Make up the volume with methanol. B-3.5.2 Introduce 20 ~1 of the solution to the HPLC unit and, from chromatogram, calculate atrazine content in the sample. B-3.6 Calculation Atrazine content, percent by mass =

1 ml/min

A, X rns X P X 100 AQ X mq X l?f

-

Diphenyl

oxide, grade.

AR

where
A3 = peak

Methyl

Alcohol -

Spectroscopic

area of the taken for the test;

atrazine

sample

B-3.3.3 Standard B-3.4 Preparation Calibration B-3.4.1

Atra&ze Of

of known purity. Solution
Standard

ma = mass in g of `IS' ( B-3.4.1 and
P=

) added; standard

percent atrazine;

purity

of

the

Preparation

ofInternal

( Is ) Solution

A4 z:z peak area of the `Is'; m4 = mass in g of the sample taken for the

Weigh accurately 1'0 g of diphenyl oxide (1~) into a 100-ml volumetric flask and dilute up to the volume mark using methyl alcohol. This
3

test; and

response I?f ==

factor ( B-3.4.3).
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ANNEX C [ Table 1, Ztm (ii) ]
DETERMINATION C-l Reagents C-l.1 C-1.2 Silver Nitrate Ferric Akm Solution Indicator. Thiocyanate 10 percent 0'1 N. OF IONIC CHLORIDE C-3 Calculation Ionic chloride (V ( as NaC1 )' J percent by mass= where vz z Volume in ml of standard potassium thiocyanate solution used in the titration for sample; Vl = Volume in ml of standard potassium thiocyanate solution used for blank determination; N LZ Normality thiocyanate of standard potassium solution used; and for CONTENT

Vz ) x 5'846 x N M

C-l.3 Standard Potassium Solution - 0' 1 N. C-l.4 Nitric ( vlv 1. C-2 Procedure A&id Solution-

C-2.1 Weigh accurately about 1'0 g of the sample in a 250-ml Erlenmeyer flask add 50 ml water and 10 ml dilute nitric acid. Then add 25 ml silver nitrate with a pipette and add 2 ml of the ferric alum indicator solution. Titrate against-standard potassium thiocyanate solution till faint red colour appears. Carry out a blank determination.

M-

Rlass in g of the sample taken the test.

Standard

Mark

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 1986 and the Rules and ~Regulations made thereunder. The Standard Mark on products covered by an lndian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BlS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that standard as a further safeguard. Details of conditions under which a licence for the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of Indian Standards.

Bureau

of Indian

btandrrdm

BIS is a statutory institution established under the Bureau of fndran Standards Act, 1986 to promote harmonious development of the activities of standardization, marking and quality certification of goods and attending to connected matters in the country.
Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced any form without the prior permission in writing of BIS. This does not preclude the free use, the course of implementing the standard, of necessary details, such as symbols and sizes, type Enquiries relating to copyright be addressed to the Director ( Publications grade designations. BIS. Revision
of Indian Standards

in in or ),

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are issued from time to time. Users of Indian Standards should ascertain that they are in possession of the latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the following reference: Dot : No. FADC 1 ( 4096 )

Amendmentm

Immred Since Publication

Amend No.

Date of Issue

Text

Affected

.
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